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Yj^ Y4N Yii>, Yi2^ Y 1 Yi4s Y^sn Yie^ Yi743ctt5 

Yin Y2S Y3N Y4> YiiN Yi2N Yjas Y14N Yigs Yjg^ YiyjScttl^ 

;i'*ds^^nSo Tj]^^j]/^t\^xii^ ^^M^iCibsi^s OcD7';i/^;i/Sds 

Ylx Y2N YsN Y4N Y I IX Y^2^ Y^sn Yi4n Yi5x YiflN Yiy^OtktF 
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YjN Y3S YxiN Yi2N Yi3N Yi4N YjsN Yjes Yi7:fecfct5 

Yj-v Y2N Yas Y4> Yiis Yi2n Yjgs Yi4N Yi5s Y 1 6N Yiy^Dett)^ 
YjN Y2N Y3N Y4S Yjis Yi2^ Yi3N Yi4N Y 1 6x Y 1 gs Yiy^fectU^ 

^*bv^o gife«®«?Oic:i*x T;vndrS^*s ^ND>r>M^s 7^;^ 

Yin Y2N YsN Y4> YiiN Y 1 2'» Yi3> Yx4N Yi5> Yi6N Yiy^jSektlf 
Y IN YiXN Yi2^ Yi3s Yi4n Y 1 5n Yi6> Yiyjoct'Cl^ 

1-3 OcDT;^^;l/T^>'S*s^f*bv^o fitfeSo^^JfcJix 3^>^4^7k^4^ 
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YjN YgN Y3N Y 4^ YjiN Y^2^ Yl3^ Yi4n Yis^ Yi6N Yi7:feekLF 

ji=i^i^mt^^^ti^o Tj\^:3^i^^t\^xi±. ^^M^fgCibsi-S 0©t;i/ 

YjN Y2S Y Y4X Yji^ Yi2> Yl3^ Yi4N Yjsn Y 1 Y j 7 <fc t|f 

Yjv Y2N Y3N Y4S YjiN Y 1 2N Yj3N Yi4N Y 1 s^ Yi6^ YiY^fesfctj^ 

YjN Y2N YsN Y4> YiiN Yi2N Yi3> Yi4n Yiss Yje^ Yi7i3cttJ^ 

U>'^j3J:tJf2 -^^PDT^»; ^^A«^*n-5o 
Yjs Y2s YsN Y4> YxiN Y 1 2N Yiss Yx4> Y^g^ Yibn YiyjoJ^tJ^ 
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Yi. Y3. Y4. Yn. Y,2. Yi3> Y,4. Yis. Y^6^ Yi7i5<tth* 

jV^JV^ifi^^ti^o yi.Ay T=^^ )\^T^ ^Mom^ii:^ N. N-S^rPlf;i/ 
Yi. Y2. Y3. Y4S Y,^. Y12. Yl3^ Yi4> Y^g^ Y^^s Y^.^XV^ 

Yi. Y2. Y3S Y4X Yixs Yi2. Yi3N Yi4. Yi6s Yie^ Yi7:J5<tti^ 
Yis Y2. Y3. Y4. Yii. Y12. Yi3^ Yi4s Y16S Yl6^ Yr,:i5XV^ 

Yis Y2. Yas Y4S Yii. Y12. Yi3x Yi4^ Yl5^ Yie. Y,,:feJ:i;^ 

smcD:^>'v^>:?^^ KSib^-^^tb^So :^;i/3fj>7'^ K^hbTlix J^^JI^IB: 
i&s 1~3 Oo;:^;v>J^>:?'^ K^*s^ff*bv^o S^ScD^Ji^fi. ^;^->*4^7jci4 
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^AS'^snSo ;^;i/3^>7'$ KSo^mtrfix p< ^^iv-fe-^ 

Yin Yas Yijx Yjj^ Yi3> Y Yigx Yjgx YiyjSii;^ 

Yin Y2N Y3N Y4N YiiN Yl2^ Yi3N Yi4x Yjs^ Yig> YiY^DcfclK 

Yin Y2N Yax Y4>. Yji^ Yi2n Y^a^ Yi4n Y 1 sn Y Y^t^^V^ 

Yin Y2N Ya-v Y4N YiiN Yi2> Yi3N Y14N Yisn Yjgx Y if:iQ^X^ 
Yin Y2N Y3N Y4N YjxN Yi2N YjaN Y14N Yjsn Yjbn YjyjijJ;!/^ 

®TS^;i/5f:^ri'S*s^^tiSo Ti^;i/3r:^s^^i:bt:«±N i^^il^gfc i ~ 3 o 

Yin Y2N Y3N Y4N Y 1 IX Yi2N Yi3x Yi4x Y 1 5> Yi8> Yi7i5<kt5 
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Yi> Y2^ Y3> Y4S Yiis Y12. Yi3^ Yi4^ Yi6N Yi6N Yi^:^XV^ 
Yis Y2. Y3. Y^x Yiix Y12. Yi3s Yi4x Yisx Yi6x Yi^^feJ^t^ 

Yi. Y2. Y3. Y4X Yiis Y12. Yi3s Yi4> Yi5x Yies Yi7^J:tJf 

Y i8*^^t-T u— Stiffs gjfe^<^*-rs:?' U— ;i/ 

-/'Sis u -;v^:^s^:b;i/>^*-;i/:p^ ^S 

Yx. Y2. Yax Y4X Yii. Y^^x Y Y Y^g. Y ^ Y^^^feJ^t^ 
Yis Y2. Y3X Y4. Yxi> Yi2. Yi3x Yi4x Yisx Yies Yi,:}3<tt>* 
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Yjx Y3N YjiN Yi2^ Y 1 Yi4x Y 1 5s Y 1 6> Yij^io^Xf 

•i^Yjs Y3>. Y4>, YjiN Yl2^ Yi3s Y14S Yigs Y I s-> Y Ji^Xf 

'-Y4©sm^|gc^^-ro ^bTai~a4«i. p~4®^^-^ 
$>!3> bi~b4ii. ^ti^n^^jfelc:. 0 —4 ®^|S[-e$>So ilClTs ai~a4 
:fe<fcyfb i~b4AS2|ii±CD^^T-fe5Ji$. «igC®X 1 ~X4:fe J:t;tY i~ Y4 

ai43J:t>*b lii. ai + b i = 4cDil^<^^fcb> ^tb^tl^^jiK:. 0~4CD 
^ilC^^bs ^($^c:^?*bV^©^i^ aiAsi ^feJi2^^bx bi*s3^fcJi2* 

a2*5J:t>*b2{iN a2 + b2 = 4®l8^^^fcbs -^etL^ti^iltcix 0-4® 
^fgt^^b. bV>0ii. a2*s 1 *feti2:&^U b2*S3*fct±2§ 

li-rm^?^'^*)-^-^^ D^ ^©ffT-^ a2*s 1 *abx b2*s3<fe^-r^fl5^i-^to-& 

a3:feckt>*b3{i. a3 + b3=4cD||^^?ifcbx ^tl^n^5:tic:^ 0~4® 
^it^^bx ^ bV^6D^i. a3*s 1 *fcti2§^U b3}bS3*fcJi2$ 

m.-tm.^'^t>'^X':&^. ^04»-C'*) a3*s 1 ^abx b3*S3 :&^-rm^^*^-&t)-ii- 

a.^:iSXirh a 4 + b 4 = 4 fDM^^&^fc bs ^tl^tl^iiilc^ 0~4© 
^iC<&^b. niziifmL\r^(Di±^ a4i{)S 1 2 b4AS3^fctt2$ 

^-ra^^^-^toHJ-T^) t). ^©^j-c * a4*s 1 *^bx h ^ifi3^m-rm.^'^iD'& 
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— (II) l3j3UT. aii~ai4{±^tt^tbXii~Xi4CDmil^^^^b^ 
5&S^:i:tiiiV^o all~al4^±^ ^n^tb^Siiifcis 1 -ezfeS d b < ^ 

MJ:bt:iSF*bV>*®y:s 7KMMl^(Di^lz^ ^JlTC^iibTs Lis Na^ 
Ks Mgs Tis Zrs Vx Nbx Tas Cr. Mox Ws Mils Y Cos 
Nis RUs Rhs Pds Oss I Ps Pts Cus Ag^ Au. Z Cd^ 
Hgx Als Gas Ins Sis Ges S iis Pbs Sbs B imt^mf^ti 
m^bi^ilbTtts VOs Ge 0^i^^^b<^(f e)nSo ^fcs TK^-fb 
i^ilbttis Si (OH) 2s Cr (OH) ^s S n (OH) 2^ifinm.<m-f 
f>nSo ^e>Kis >'NDy>'fbi^ilbTt±s AlCls SiCljs VCls VC 
Igs VOCls FeCls GaCls Z r C imifimif ^fi^o tj:ij>i:%^ C 
Us Nis Zns Al^ds^Sb<s Cu*sg^fe^^f*bV^o 

^td. -f^^ (I) :feJ;tJf-^5S; (II) x-m^n^y^tny-r-Xt^i^ti. 

L (2ffi©3aJ^S) ^t^btPc (7^D^r::::^>^) ifi2mii^ (m^l^^ P 
c-M-L-M-Pc) ^fci±3fi<*:*?f$^bT'fe«fc<s ^ (D ^ '^mWnm^ttir 

L-^a^tiS 2fficD3g3gaJd:s :^=ae^'^-0-s ^^T^-S-s :i7;i'3}^-;v 
^-CO-s X;i/3itn;i/^-S0 2-s ^y^-NH-s p<5^W>S-CH2 

-s :te<ktjfc:ne><^m5^'^t>-frT?i^fiS^ns^i>s^f*bv>o 

Jlia-^^ (I) :fectt>--i^^C (II) tC:j3V^-rs :7^D5y7'-><b^i^©^ 
^Sii? 5 0 — 3 0 0 OCD^HAs^?^b<s Ht: 9 9 5 — 2 5 0 O©fEH©:0- 
^Si&s*f * b<s ^CD't'-C* 9 9 5 — 2 0 0 0 ©ISHO^^SA^^?* b <s # 
t:995— 180 0©^fflCD^^S}&s^*)if *bV^o 

{Bbs 2[s:^0JCD-^^ (I) :^XV^~'^^ (II) T*^^ tvS i^' D 

L (2m(DMf^m) ^:f^bTPc (7^dS/:p->^) i)S2S<*: ( 
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Pc-M-L-M-Pc) ^fcJ4 3g*J:$Bfig-rS:^-^fc:j3VNTx 
9 9 5- 1 8 0 OCDiSffl) ®2jg (2fi#:®:^^) s ^>feti3^ (3«#©:^ 

. .--^5^; (I) x-m^n^y 13 i^T->it^mt. x^s Xg. Xg. X4. Yi. 

-i^^.(ii) -ea^tLS7i5'D^T^>'fb-&tiii. Xii. X12. Xi3x Xi4s 

Yiis Y12. Yi3. Yi4s Y16. Y iT:^^nY ,s<D{ptj^< t% l^lt 

gm^tbT©-r:^>'l4m2fc<4S{3j±, (-SO3-X+) . :&;i/3ix-:i^^ 

(-CO2-X + ) s :i3XVi4mT>^-^Jx^ (-N + RR'R"X-) . 
T->JVXJ]yyT'^^ Jim (- S O2N + X-COR) . y.Jl^^—Jli:jJVJ^^^ Jim 

(-CON+X-S O2R) N :^Ji^^JV7.juy Jim (-SO2N+X-SO 

2R) mt^^^ti^o i?^b<«:x ykJlTi^m^ ttJl^^i^Jim:^JiXJP4MkT>^ 

jixjiyr'E^jim^ y.jin^—jvijjvj^'E^jim:is^v^y.ji7i^—jixjiy7"^ 

P'y>-j'^>. ^ iS7>;;^;i.j^>^^::jI->^ ^>-fe* ^JjS^t 
±fa;try3(*i(DXtts Ji^mm=¥-^tcU.n^ R. R\ R"a: 

(I) iSSi?; (ii) r-^^tis^iJ^ ds^t— >Yb-^t»«:s 

if^jfe^o JilB-lftS?; (I) ^^xf—Wt^ (II) t-^^ 
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bV>o 

\.<\xmmm(D-r)]/^)\^m. M«i4)b<ii«smife®ry-;v^s gisi%)b<« 

Mii^7^D^»^^^b<^ mmT;l/=3p;^»*sg^)^Sbv^o 
(M) Yi~Y4t:||b-rtts -^n^tb^i^fc^ tK^M?. >'ND>!f> 

KS. ;^;i/4^>T^ K^s ;b;i/>'N*^ :;^)\yy T=e^ )\^&^ 

^*s^^)^tf*bV^o 

(-) ai~a4{^^tL^nj*A£{3 1 *fc(±2T-$>5Cli:As^^b<x ^ftftllT? 
^b<s #lc3T'feS:ii:A5^f*bV^o 

(3^) M{±. Cus Nix Zn^fcl±AlT^SC:i:i&s^!fSb<N 5fed^-e<foC 

(^) y ^ ui^T~>it^^(D-^^&\±. 7 5 0 — 3 0 0 0 CDliH*s$f ^ b <x 
Jit: 995-250 0©|SH®^^MAS$f * b<s ^CDfl'T-sfe) 9 9 5-200 
0 CDHHO^^SA^if?^ b < X 995 — 1800 CDl5H<D^^SASS<fo» 
$bV^o 

SufB-^iC (I) T-^^tL^'Os^tlCD^f ^ bl^gJfeS^m^'^tJ-ertoVAT 
i±x S'^®mifeS©'i>^< lo^)S|ufB®$f^bV^*T-feS'^h^%As$f^b 
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TIB (-r) - (h) (D^^'^t)'^^m-r^<h^mx$>^o 

. (>r) Xii-Xi 41313 btti. ^ti^tijisiicix -SO2NR1R2 

migis&b<H:^gife®^7^D^«3&s^^ b<x ^©pf'-r^fegiiT;!/:^;!/ 

(^) aii~ai4J±s ^n^tiSfejfclcis lTfe5C:i:>&s^?^b<x ^l^fcix 
= ai2 = ai3=ai4 = 1 -Zr^^ei i:**^Jf ^ bl^o 

Mti. Cus Ni. Zn*fc(i:AlT-fe5Cii:Asig^^b<s *A*T'^C 
u T- S AS ^ % » S b V ^ o 

( h ) 7 1$^ D S/T'— >^-&#JCD^^m«i> 750-3000 CDiSfflAs^^S b < s 
Mt:995~2500 CDlBH©:^^aAS$f ^ b < s ^O^T**) 9 9 5 ~2 0 0 
OO^fflCD^S-^fiAs^^ b <s #(3 9 9 5- 1 8 0 0 OlSHC^^fiAsg^,^ 

$ bV%o 
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— Ji^^ (I) -e^^nS7^5'DS/T->'fb'^i^®*"e4)x TfB—Jie^ (III) 
t?^^:Jx^^iii®:7i$'D5/T->^^ti*s^^fc:if ^bv^o ^fes — flga* (II 
) X'm.^ti^y^vi->T~>'{h^m(D^i^'i). TIB— (IV) T-^^ttS^ 
jltC^^J'D^T-^^b-^tiis^^t:^? ^bV^o J^lTt:. :2|s:^b>9®— (III) 
^XXJ^—^^ (IV) •r*^^tlS7l$^Di/T->'^b•^#JK:o\,^T^b<x&■^So 

-JK^ (in) 




(X2i)a2i 



(>C22)322 
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mm—^^ (III) K::feVNTx X^i. X22^ Xzgife J;lFX24i*N 
j5r{C^ -SO-Z43J;t^*-S0 2-Z©V^■m*^^^b^ i^K:- S 02-Z*sjy: 

So 

a2i~a24iiN 4^a2i + a22 + a23 + a24^8N b < 4 ^ a 2 i + 
^22 + ^23+^24^ 6<fe^:feb> 1 *feti2cDlEm^^-ro 

b<iia2i = a22 = a23 = a24=l ®J^-a"CfeSo 

X21N X22N ^23N X24^ ^21% Y22^ ^23% Y24^ Y25N Y26\ Y27 

^:^->i4^7jct4SCD«?!l{i, lygB-iag^ (I) fC:te{j-5Xis X2s Xgs X4® 
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MfB-^aS; (IV) fc:feV^-t:^ Rn. Riz^ R i3^«fctJfR x4^*^ ^fi'efi^iL 

Rii. Ri2. Rl3^.fc^^Rl4^^i5rs»sbv^M^4^ -jk^ (id ©'^'©r 
gm%b<t±^wm®i^^oT;v^;v^s mm*) b < y:^imm©:?';v'5r 

-;i/»s Sil*>b<^i^mm®7'^;^=^;^S^ gm* b< y:lsamo:ru-;v 

«s Mm*)b<{i^gm®^7^n^s^^-ro 

Vi> V2> V3 43J:tJ^V4©«F^bVA««lt*. —Wl^ (II) ©^'©Rzi^^^'C 

Ysi-Ysst^Mb-Ciis -^n^nJSofcfci-flS^ (II) ®4'®Yiix ¥12^ Y 
13S Yi4s Yiss Yi6s Yi7^a;t>*Yi8^^tl^^l^#-efet)s SF^bV^^ 

*)l^b-^feSo 

MJciibtJix — IK^ (II) (D^cDUhmm-c^y)^ ^e^^bv^0!l%l^^■^fe 

o 

-©b^ Run Ri2n Ri3n Ri4n Vjn Vsn V4n Xsin X32N X33S 

X34. Y31. Y32. Y33. Y34N Y35. Y36S Y37:fe<fct^Y38<^'>^<^*> 

-r2j->l4^7K14^0«^Jlis BufB— flSiC; (II) K::^3ttSXll^ X^gN Xx3> X 
i4CD«?iJ^|5|«-eafe?)x «^*bv^^?!i<fel^Ib•r$>So 

±13-^^ (III) :fecfct;f-i!S^ (IV) •^m^ti^y^tii^T->^h'^m±. 
^ ^i^^zKI^S ^ 7t 2j- ^tt^zki^S^ Sm^ i: b T W b T ^ 

fc-t^As^^^iife^o ci®J:-5*l^ji^**^s ±I3-IS^ (III) ^J^V^-Wi^ (IV 
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±U—Wi^ (III) :feJ:tJf— (IV) ^c::feV^T^ 7 D i/7^><b^i^6D^ 
5 0-3 0 0 0®ISH*s$f ^ b <s St 9 9 5 — 2 5 0 0©l5HCDd5- 
^gASig:Sb<s 9 9 5~2 0 0 0®®H©:^^^«*s#{3$?^ b<^ 9 9 5 — 
18 0 OCD|EH®:0>^»*s^*^?^bV^o 

{Hb. ^mmcD—^^ (III) :}3j;uf— (IV) -c^^ns7^Pt/n^> 

^^mifi. L (2ffi®5S^S) ^^n^bTPc (7^$^D->7n>^) AS2»#:( 
^J^{*. Pc-M-L-M-Pc) ^fc{*3»•^$:^B^t-^^'^KIi>V^T. 
bVN^^Ms «?iJx.ti^t:^^ bV^:S'^fi^is ±fBfB«©^I^K:i9^* bV^t0'^M ( 
9 9 5-1 8 0 OcDmm) <D2iB (2M<*:cD^-^) . ^;feli3^ {SMi^com 
^) T?feSo ±13 2 3M#:<Z)^?^ bv>:0-^M(i. mm^h^^ 

— (III) T♦^^tlS7^5^^i/7'->'^b-^tJhbTiNpk:^y=^bV^'^b'^i^^i, 
TIB (-f) -'('\)©iia55^'^to-&<&;&-r'5^-^i^"^feSo 
('f) X2i'-X2 4«^iibTiix ^tl^tl^^K:^ -S02-Z*s^gF^bV^o 

(D) ziziibTji. ^tL^n^iiiKis mm<bL<iimmm(D-rjv^jvM. s 
ji^^jvm. Tv—j\^m. i^-r^M. Tjizi^i^m. ks. ou^ k^. 

;i/:t?>7'^ :^;i/>'^^-f ;vSs T;i/n^^;b;i/5Ki::;i/ 

$f ^ bV^o 

(-) aii-ai4i±x ^n^nJAitts l^fe«2-e$)Se:i:){)5«f^b<s 4^ 
t:aii = ai2 = ai3 = ai4 = 1 "efe^ii fcA*^^^ bv^o 
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(^) 7^J^Di^T->'rb-^i^®i0-^SJA> 7 5 0 — 2 5 0 OcDlSHiip'^f^ b 
Ht: 995-250 0 ©l5H©i9'^MAs^S b < > ^©cfC'fe 9 9 5-2 0 0 
O^lgHOtS-^MAs^?* b <^ 9 9 5 — 180 OcDi5ffl®^^Mi&S:^*)fiF 

BUIB— IS^ (III) -e^^n-S-fb-^i^CD^^ bV^«m^®M^^^-^t)•^{3■OV^T 

— (IV) -e^^tl§:7^$7PS^T->'^b'&#^^:bT#lc:^g^Sbv^'^b•^#J^i^ 

TIB (-f) -(>^)®Jia«^^^-&to-^^«-r^fls-^i^T-feSo 

(D) Vll^ Vi2s Vi3:feJ;trVi4«:. gig|'feb<l±^fflfe©T;i/^;i/Sx S 

ife* b < tt^amcDT u — sii*) b < ^mmm(o^y'x:i^mifii^^ b < . 

mT)\/^}vmifiMi>ti^'^\^\^^o Mt:^ R^^ Ri2n ^la^ Ri4n Vi2> 

t^^x *;v>'^^'f ;^;v:7 T^-f t;i/=i=3ps> 
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(^) y ^ti->-r->it.^S^<D^^mit7 5 0-2 5 0 0©iBH/bs$F*b<. 
||fc:9 9 5-2 5 0 0©®H©^^fiA^iyF^ b<^ ^(D^-t!^ 9 9 5 — 2 0 0 
0 ®ISH®^^S*s^f * b < > Wiz 995-1800 (Df^mcD^^MifiM'htHf- 

BulB— (IV) T^^tl^-fb-^tJ®^^ bl^®^^S®|aa^A'^i3•e-{c:oV^T 

— (III) -cm^ti^y^jniyT-^^t^i^co^-^^, TIB— ^5^; (V) 
l?^^ns#at®7^5'P^:Pn>>^b-^tl:^)S^e»t:^y:^bV^o -MsC (IV 

) ■^^^tt?>7^DS^Tri><b-^i^®4'-e%s Tta— (VI) f^^tbS^ 
3t®7i$'DS/7':z>'fb^i^i)$^p,{c:»^bV>o Ji^Tfc:. *:%BJ3®— (V) 43 

(VI) Diy:7'^>'fb'^tj{cov>TPb <xE 



(V) 




{S(0)q4Z»}a34 



{S(0)q22aa32 
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— (V) cfi.s Zgs Z4j±. ^n^n^tejtfc:. gmfeb<t±^g 

m©r;i/>Jr-;i/S^ b<{*^gife©r^;v#;i/SN mil*) b< ti^mife 

Ziv Zjs Z3:}3.fctJ«Z4)&«^-rT;i/:?p;i/^fc:a:x m^&^^-T^TJV^jv^ 

TK^&ifi^^n^o -rju^JV&cDm^lii^ zr^JVs -rvrn 

Zis Z2^ z 3:feJ:t;^Z4**^'ri^i7p7;i/^;j/^fc:Jis U^^^MT^i^^ 
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Zi. Z2. z 3:jsxuz ^ti^mi-r-r^jv^ji&tvxii^ m^&^mT^-r^ 
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^©^Jiiutyis (R-) s (RO-) . 
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R21N R22N R23X R24N Vii. Vi2N Vi3:fe«ktKVi4*s^f ^T^nagS 
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S7^DS^:P:=:>^b-a-^fcbTiix — ;^->teM7Kt4S<^ii>3& < Ji*) 

— JfesS; (V) T*^^ns7i$^DS/T— ^'fb'&^^iibTJI^ic:^^ bv^>^b■^^^^i^ 
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BufB— JK^?; (VI) -e^^tL5^'&l3®^8^*bV^mmacDm^?^-&t>^tlOV^T 
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ons' (P. 1-5 4) ^tlfB«s §lffl*>b<J±Cltte>fcMi^®:?&^<&m5^ 
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3-^s iitPi¥ 1 0 -3 6 4 7 l-#3feh-{::iB«^^tiTVAaia fc:. m^\-S.mW^ 

^Si^i^-c-^fifef s c: i: ijs-r: # s o 
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±t (2) :;^;v^Wb^n^M^*)M®i&^SIi-C'fe^o 
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O2-Z2) s G3 (SO2-Z3) . G4 (SO2-Z4) :feJ:t>V*fcttGi {S 

O2N- (R21) (Vu) } . G2 {SO2N- (R22) (Vi2)}nG3{S 

02N- (R23) (V13) } > G4 {SO2N- (R24) (Vi^)}(D^wm^ 
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2^^0JT't±x mx.it— (I) {SO-Z} s - {SO2-Z} j3 

J;t5*fctt-^^ (I I) fl'®- {SO2N- (Ri) (R2) } T-^^ttS. iNf 

mitm.^ (Eox) cD-iii{±i«^A^^s@^®a^®s D-^-r^^^fcbs ^® 

t^oTs li^^§H4i: bT®±fB#^®mm*- {SO-Z} s - {SO2 
-Z} ^J^XJ^t^tcLii:- {SO2N- (Ri) (R2) } ^^(DiiLm. 

BJ-rSils (2'&43^tr^feii:3{i) ^ (6{4:feJ;tJf^fc{±7{4) . (10<fl: 
i3J:tJf*fc{± 11^). (1 4&^J^V^^t;zl± (D^m\Z{i>ti:< 

^mm<Dy ^ut^T-xt-t^-viiis v>-rn*^'fb«a5[*s 1 . ov (vs 

(2) 7^Di/T-><b-^#J®^3iifitJ«CiHFm : 
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if^ti^o ^'N'y b^fc-^^^ttS SfeM^^i: b•rii^ 0iJ^i^N 

^^v^A. =.m^'^^>s m^tmm. m<tm^. mmm^. 

-emm-^f\'^o jK'J v-^T^y ^;:^{30V^-C<±s #11^6 2-245258 
1162-1316648-^s 1162-11006 ^^(D^&m^mmi:^^^ . 
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^^wtr— Aic:^^>r >^7.fc:Mi*b-r. m.mm^mm\^x^ ^^^ttm^-ars 

:j6r^fc:tts 7;*- h-r i:^»"rsm^©i£vw >i^^/J^^v^#:«T•#'^l^m■r 



2r 



HS<CH2)aSQ3Na 


NC 


H202 


NC^^^j^^QstCCHJaSQaNa 
NC 




Na2W04 2H20 


DMSO 




CHaCOsH 


fl:d«i(B) 



CuCb 



DBU 
-CsHiiOH 



SOztCHzhSO^Na 

14 I 15 



NaQ3S(CH2)302S 




7 I 6 

SOzCCHaJsSQaNa 
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O 
II 

C2H40-C 

N(CH2)3-HN02S 
I 

C2H40 — C 
O 



o 
II 

C2H4O-C 

S02NH-(CHz)3f>l 
SO3K H-<s. A"" U 




SO3K 





S03K if 
C2H40-C 

S02NH-(CH2)3N 

C2H4O — C 
SO3K II 





Sp2NH-(CH2)3N 



SO3K 




SO3K 



^C2H40H 
.S02NH-(CH2)3N Ha 

C2H4OH 



HOq2H4 
\ 



H 



CyH40H 



HO N(a^a)3-HNP2S- jr N-^i-N I' — HO 



/ 

HOC^H4 



H 



H 



CsHaOH 



■H 



,C2H40H 



'S02NH-(CH2)3N Ha 



C^H40H 



HOC2H4 
\ 

*CH3-f 
HOC2H4 



CHaSOa 





H- 


H 


N' 














H 






H-H 



. SOgNH - {CH2)3N - CH3* 

^C2H40H CH3SO3- 



- SO2NH - (CH2)3N - CH3+ 
C2H4OH 
CH3SO3- 

^C2H40H 
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• SO2NH - (CH2)3N - CH3* 

^Q8H40H CH3SO3' _ 
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NaOgS 



H^-CO^H 



CO2H 



H 



SOoNa 
I 



H 




NaOgS - jT^N - Cu -N 

7j N^N N II 




-SOgNa 




CI02S-4^ n N-Cu-N 



-SO2CI 



SOgNa fb^C_ 
CH3 

Js^SOsNa 

NaOsS-M 
^ 



SO2NH 
I 




CHa 
N 



N 



CH3 
N 



>=< NaOgS^^^ 



SOgNa 




H 



H 



Na 



N-Cu-N 



CHg 

-SOgNH^^N' 



SOgNa 



CHNaOgS 



SOgNa 



NaOgS' 
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M^^^Ts 4--htiy^u-V')J]y {Mm^tm) 26. 0g^200m 
3 0. 3 gcD 3 h -rDv'1>-::^;^3^>^:^ h U a ( 

vy^x-t^T^bN 1 5 0 0 OmLcD@^^3^^;vfc:^lt"r^^bx §1^^ 

^^ST*3 0t9'P^^i#b•c^ *fmbfcffi^^*^*>'^^"t!53ab. 

bXx 4 2. 5 s<Oih'^mA^mr^o ^H-NMR (DMS0-d6) , 5®TM 
Smm: 1. 9-2. 0 (2H, t) ; 2. 5-2. 6 (2H, m) ; 3 . 2 
-3. 3 (2H, t) ;7. 75-7. 85 (IH, d) ;7. 93-8. 0 
3 (IH, d) ; 8. 0 5-8. 13 (IH, s) 

4 2. 4 g<D'fb-^tlA*3 0 OmL®B^^fc:^«^bs P^M2 0'CTM#bT 
V^?>i:^l^--> 2. 5 gNa2W04 • aHaO^&^finbfe^s *:^&'t'x P^Ml 0 
oc^X'^^aJbfeo Sl^i^^x 3 5iiiL©5i^'fb2K^zlc (3 0%) ^^tftt^^ 
b>5:Ase>#^Kl^iTbfeo i^^l 5-2 O'Cfa 0 ^F^m# bJ^mtis SJi&tS 

:£(^?a6 o-c^-cinSb-Cs i^?a^T- 1 ^P^m#b:feo 2 o-c^T-^^a3b;fems 

15 0 OmL®f^l^:t^;v*^Ab> 51 ^^#P?aj^fc:T 3 O^P^m 

^bfem^s wmbfeffi?^^?^^ y^^'^'c^aabs 2 0 omL®s^^j^^;v-c 
m^\^-cmm\^x. 41. 0 gcoit^n^B^mcic ^h-nmr (DMso-d 

6) , d^TMSS^: 1. 8-1. 9 (2H, t) ; 2. 4-2. 5 (2H, 
m) ;3. 6-3. 7 (2H, t) ;8. 3-8. 4 (IH, d) ;8. 4- 
8. 5 (IH, d) ; 8. 6-8. 7 (IH, s) 
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-^mm 3 : mm<h^<^ 102 ©-^^ 

iik:'fb-^i^B4 0. 2 Jg-fh^ (II) 6. 0 g^m^. mnVi^H^^^UX' 
40. OmL©l, 8 -i?T1f lf$/^D [5. 4. 0] -7-»>>7^-fe> (D 

8^p^^#bfco 4 O'C^T-^taibfcms 5 o-ccDiniabfc^ -;n 5 0 

^OmL^&^AbTx ji^T-ei^P^^^bfco ^*:«c:^ MiiS^SSMSS-e^^aib 
fe^s ^'^iT^Tibs 12 0 OmL(D^^>'— ;i/Ti5fe#b 

fco ^V>Tl#^»tife@#:<&J^Yb± h U e^ATtifabfc 6 0 OmL® 1 MJ^^tK 
^?SJc:Jnx.> ^R}i^:^(Dmm^^tf^i^miytzo ^^^^^^ilbfe^x 1 8 

0 omL©^ tj^y— ;i/^?eTbT^*f bfe^s m^titzmmm^ji ^/^^^a 

Tibx 1 2 0 OmLcD;>i^y — ;H?^Jfe?#bfco 3 0 0 mL ©Tfcfc:^ 

OmL^^.^izmmi.xmMi.tco Mt:. ^#b3&A$^,jl^?ajg^T'in^bv 
HSJg-C l^P^^J^ bfco ^U^X^mi^tz^:^ WtBbfcS^^^^jSbx 
^— ;^-ei5lE#b3fco 8 0%^^$^^— ;i/6 O OmLlc:^ie»nfei^®* 

SP^s ll^F^JlS5Tlt*^bN ^U^-V^MiVt:^. *f mbfei^^$5jSbx H 
13, 7 0%^^y-;i/7k^?S6 0 OmLlc^ifjixfcs^^^iinx.. l^P^iS^m 
ifbs ^?a^T-^^aJbfc^s Wmbfci^^$63©bx p<^y-;H 0 OmLT- 
lJfc#^l£^bT, 3 0. 1 g<Z)«?!l^5<b^^l 0 2<&Wfei^^i:bT#fco Amax 

(miSLm:k^^) : 6 2 8. 9 nm ; e ma x (iSSiiRli::^^:Sfc:i5JtS^;i/ 

=6. 5 3x10^ (Tkmm^) o n^fitiih-^^^^m {nm^m 
^:Esi-MSs ^m^m. ^mm^mm^(DmL^mm:^Wi^^y)m^) b 
fz.mm. *B^$ffl#«t'T-^gibfe7^Pi/T:^>^(ii)-mm{i@*s, /j-ttmm 

^ {^tL^tL©=&-<>-lf>^CD (2^fcJi3ifl[) , (6^fcti7e) > (10 
^fc<il l{si) , (14^fea:15tt) fc:- {SOj- (CHj) s-SOgNa 
}S^lMs ^:7i$^De/T->-^^4i- {SO2- (CH2) a-SOgNa} 
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6 8g. mtm (II) 6. 9 3g^mx.. mum-cemmmnhtdo Rji^M^ 

m-fb^ h u e7A-ei§^bfe i o o omL® iMJg^TK^^^jjn^s ^^b-c* 
RjiScD^^^^ij^bmbfeo ^^S3^s «fc^bfe@<^*^ ^i'^rt-e^Tibx 10 

OiiiLcDlMj^^^fP:^J^7k^|gT*25fc?#b:feo m^nt^mi^^7 0 OmLCDO. 

^bx I^Mfi-^ ll^^m^bfco 2KS^|g*^I^r?^mD 5>lbfc^x 
#b5&:*s^J^'^ti:^ h U "^A 2 7 0 mL *^S^>i?lc:^^DbJ©*f bfeo ilO^*flS<& 

*fmbfe3^a^63ibx 1 5 0mL©2 0 %:^ig7k:-e^# bfeo §l^^^s 

u^t^^mvtc^Wis wmbfesg^^^agbx Hfcs e o%3it$'y-;i/2k^?£2 

0 OmLfcilf f>n:fei^^^inx.s ll^F^Mmm#b^ ^^a*-??l^raibfc^s *f 
mbfcig^^^aiibs a:^y-;i/3 0 0mL-e^5fe?t^^!l^bTs -fb-^tlA 2 9 . 
2 5 g^Wfe^rai: bT#fco Amax : 6 2 9 . 9 nm ; emax= 6 . 11x1 
0* (2K^^'4j) o 

7=.ym (II) s m^s m.^&.m.i^/3-&.m.^^ c^tv^tL©=&'^>-fe'>^® 

(2^fci±3*ft)> (6^feli7^i). (1 O^fclil lii) s (14^fcl± 
15fi5[) t:=&>«?>^;i/3^S* IMn i@:7^PS/r->-:0-^*:^;i^3i^S*^ti-4 
<® -r S D T- ^ S ^1 ^^St^T' t o 
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^a5^CDf^^V^fe = o□7^;^33 {z^ ^ D D >^ 1 5 0 mL ^iO^s 3 
0''C&LTX'mni^:^ifi^±$^X'^^Ltz^t^!^C 19.0 g^fS>^ < D^fJ^ 

O-C^T^^^Ufc^x MiiK^jg^ 100 OmLcD7jci: 5 0 0 gOzKi:®?ig^#jfc: 

y^^iiT-^aibs 1 5 0 0mL©l^7jcTiJfe#bfeo §1^^^. 15 0 

^jl^'bT. -fh-^i^D 15. 6 g*W6S^^i:bT#feo 

^T-^fco St:^#^,tb;fe:i^gO . 0 1 2 -3i^;i/^:3|r$/;i/:r^^rD 
7^5>/'7^'fe ^>-r•^3^>^bfcm^ HPLCfcTMjg^t^ («^m«l[:S2 5 4 
nm ; 0 . 1 %mmX h V^^^Jl^T^ Vbuffer^; THF/'H20= 7X 
3) b:fei:Ci:3s mMmm%= 9 0 . 9 5 % CCu-Pc (-SO2NH-R) 

m-:?'^ y >;:^;i/5j^— K5. 4g5&5 0mLcDDMAc 

fcl^^bs P«3^5Jg^T'm#bTV^-5i:C:5•^x ±§BT-&fife bfe-fb^tlD 3. 

0 g*^S5>£?K:^^x.s^&^■^feo 3 o^F^^tar-^^^s 5 5-c^-ciQiabx n 

ttTs 0l^^#^^T-3 O^S-P^^^bT. «fffibfc3|aig^^^ ^;/^:I:T-53lb^ 

^Dvht5^^7^ - (CH2CI2/THF) ^m\^^xm\^^^ cu 
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-PC- (S O3X) m (S OzNHAr) n^## : m+n = 4, mj^O') ^ 

^mm 7 : m^'ft'^m 1 3 e o-^m 

m^m^ (7 0%3i^^-;i/"f^^i5fe?^2Iil) ^ —jvnum^h. m 

^it-^^ 1 3 6 $ 2 . 8 gWito Amax= 6 2 8. 5 nm ; eiBax= 4 . 30x1 

8 : <t^m F ®-^J^ 
m-— hnT~U>4. 3 5 OmLCDDMA c fc:^l^b> I*l?a5^-r3t 
#b"rVNS i: Ci^^N -fb-^i^D 3. 0 g^^^i^LiU^R^^^'^tzo 3 0^^^ 
^t?m#^s 5 S-C^T-JP^bs 1 ^P^m#bfco 2 0-CST'^^^b 

3 0 0mL®2Kt:^tt-Cs §1 3 0 :^P^m# bTs 

^fmbfeJas^^^p? y^3iT-53lbs 1 0 OmL©^^zK-e^5fc?tb^ $£jl^bfeo 
#e>tifcffi3g^*s Ay;i/:t7^A^DT h^^7^- (CH2CI2/TH 
F) ^m^^XB\^m'^ C^J^«> Cu-Pc- (SO3X) m (SOjNHAr 
) nfl##: : m+ii=4, m^^OD } <&M?*bfcm^ S^^3:5^;vi>* ^#3^^ b 

3 O'CJlJilT-^l^^bJ&Tbs^,^^^! 1 . 2 g^J9)o < !3t^3>iiJ^5Pbfeo H 
tlx Jg-fbT^^— «^A0. 2 g^Tkl 5mLt:^«PPbfc7K^^<&?gTbfcm. 

ai«iKSiit*T?ira?abx mumx immmnvito mtm^. ±^x^^hitih 

-^i^F3. 0 g:&T-fe h > 1 0 OmL t^Pbfe?£^|qI^J^-^^STbs 
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UTY^^y^- (CH2CI2/THF) ^ffil^TilJ^J5g^^<g:|^^b3fe^^ 
r&fife^J 1 0 : m^VG^^ 1 4 5 CD-^^ 

: ±fiB-^-^figbfc'fb-^i^G 1 . 3 5 0 mLODMA c (N, 

(7 0%3^i$^^-;i/T-m^l5fe#2IlI) ottJ^y-^l/T-fiJg^bs m^^^t-^^ 
14 5*1. 9 g^fto AiDax=6 34. 2nm;emax=3. 33x10* 

1 1 : m^^^h^<m 14 5 
Tt3Yb^#j (H) *m^il3|sthbTs ^iiBt:ii0JibfeMiiSlfe{^T*s /?-<5iS 

: cu-p c- {SO2NH- (3-;:^;i/;^-7ain;i/) } ^mmi^^-^mi^ 

(2 ^fctt3te) ^ (6^feli7iii). (1 O^fciil l{fi[) ^ (14 
1 5{(5[) l::;^;v3i^^* IfflD *st)-r*^^::M«KS*s^ ^7^n^T-> 1 
t0'^4':^;i/5^«*'^tf-4M^-rSx 2^Bji$ffl#4'T^^bfe/?-'figtfe^©il3i«: 
-e^t)s ^J5g«^J 1 0T-'^figb}fc'fb-^i^i:leIb'fb^i^T-$)o3feo i-^mjv-hit 
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HNO2S 



NaOaS 



1 1 : ^J^-fb^tJ 17 1 (D-^^ 

(3 -T^ ^ rpl^;i/) y > 1 6 . 2g<^100mL© 

D 9. 7 g$#^K:in-:t-E/iS^-&feo m#b«i:As^> 3 O^S-F^iPttTM^a^T-F^ 

u^^i-ftzm. mum-^ immmnvtzo j^mm^i 0 0 omLo-f vrptr 

>y^3i-e5?lb. 1 0 0 mL®^ y — ;V-e?5fe#b. ^^bfeo ?>tv 
fei^^^s 'i7';i//^-p«-->3>^PV h^^^-f (SEPHADEX^MLH- 
20 rPharmaciaili (H2O) ^ffiV^TliJ^fig^ C^^:i^^^ Cu-P c 
- (SO3X) m (SO2NHR) nmmi!^: m + n = 4, mj^o:) ) ^l^5feb 

^mtco ;iinax= 618. 6. 2nm;£max=5. 34x10^* (zK^^S4') o 

-^^^J 1 2 : ^^IS^-flS^i^ 17 2 ©-^fife 

1. 0 gCD±f3-C^^bfc'fb'^#ll 7 1 *s 2 OmL©DMAct:^^b^ 

Tb*:o p«3^g5]itT•^i#b■rv^si:^l5^^ m-^^ d dx;i/3}^-;i/ 

^>v^>f ;i/^D U F 1 . 6 g^#'«?fc:lin^SJE5^-&}feo 3 O^Jt#^N SiiS^ 
^10 OmLCDT-fe h — h U;H::^l^■C^ ^ f>ti3 0^^5^ bfco *ftBbfe^ 
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m^Jt ^y9-=^12^mhs Tfcl 0 OmLT-iJfe#b> ^^>fc: 5 OmL©7'-fe h 
U;i/T-?5fe?tb^?aT-^!ltbfco #?>tlfc3^^^ 1 5 mL®DMAc {C^^b^ 
F^iai 5gT*^#bTV^5i:^: 5-^^ 1. 0 mL (D\^ V i^>^^^ ^mT i^tco 
^\^m^. i5I^aJgT-^^$bTV^S hCI^^s 2K3 . OmL<^^>«?fc:jD^SiiS$ 
#fco eO^S-m^^N SJ5&?S* 1 0 OmLOT-fe h U;VKI^V>T% ^^>13 
3 O^^^bfeo J&fffibfe^^^J? »;/^3iT'5?lbs 1 0 OmLcDT'-fe h 

•;;bT-i5fe?#b^2a-r^^bTx ffls^^i. 6 g^#fco if^nfc^^^s ^j]^ 

^^-^_;^3>^nv h^^7-f (SEPHADEX"LH-2 0 : Pharm 
aciaS^ (HjO) ^ffiV^TS>l5feJ^#3<£|^*bfe^. H 2 0/;»< y — 

U '>A}f)^^3t^bT0!J^-fb'&tl 1 7 2 § 1 . 2 8 g^ifeo Amax= 6 2 4 . 
9nm;emax=6. SSxlC* (2[c^^g4') o 

-^mm 1 3 : ^J^ib-^^ 17 3 (D-^m 

1. 5 gcDilBT-^JEifebfc'fb'^^J 1 7 1 2 OmLODMActl^^bfe 
5?^§^^aT^#bTV^5 2. 0 g(Z)p - h;i/ai>;^;i//fc>^ 

><^;i/^^^{c?iSTbfeo gi^i^^s 0 o^-ci 6 o^mmn^vtz^^ 

SiiSm^^ia^T-Jfraibfco 5 5 mL©:P-fe h— h U;i/*iD^fcmN 

3ib^ 5 OmLcDT'-fe hri h U;l/T-i5fe^b^?gT'|gil^bT> ffii^^ 1 . 7 
ntzo ^t^nfeJ^^trs ^— 5/3 D-y' h^^^7 ^ (SEPHAD 

EXT»*LH-2 OrPharmacia^CHgO) <^fflV>T§«l^^i^<&|^5fe b 
fc^. h- b U;i/i»e>lli^^bT«^J^'fb-^#»0iJ 1 7 3 1 . 5 g#feo A 
max=617. 2 nm ;£niax=5. 50x10^ (zK^?S4») o 

■^fife^iJ 1 4 : ^J^Yb^tl 18 1 

1- {2, 5-S^;^;i/7tv ue7AJ^) ^ac— -3-^^;1/-5-t 
$yh*^^/— ;i/15. 1 1 5 0 mLCDDMA c fcISi^b^ P^S5ii^T-M*$ 
bTV>-5i:c:5-v> 6. 5 mLcZ) t: U i^>=&3iT bs §1 ^^^±fBT-&fifebfc 

-fh-^i^Dg. 7 g^^^iziux.RS^^^'&tzo 3 o^^5~ 1 o-c-c^i^=^, 3 
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o^mm^i^Xs ^mvtzmi^^^^ ^ ^t&v. i o omL 

— :i/3>^D-T hi7^7>f (SEPHADEX^»*LH-2 0 : Ph 
armac i a^) ^fflV^TilJ^fig^fe im^^. Cu-P c- (SO3X) m ( 
SOgNH^T^Dlg) ng|##: : m + n= 4, m?^ 0} ^^^bfe^s Bmi^J U 

#1181^7. 9 g^feo A.max=.6 3 4. 9 nm ; emax= 6 . 05x1 

^^ejnfe-fb-^i^^&^s-*? ufe inm^m^: esi-ms. TcmtS-^fx ct'fn^s 
->m (II) -Mm^is*^. 0-iiLmmm {^ti^ncD#-^>-fe*>M© (2^^ 

t±3<S) s (6^fcii7^5i)s ( 1 0 1 l^Si) s (14^:fc{il 5^i) 

ti- {SOjNH-^T^D^} lis, my ^ i^i^T^l^--^^^- {S O2 

Jif^-^^««J 1 
(a) it^ih^i^lco^m 

^^^^©(tV^fcHop7::^=^t:^ D p 1 5 0 mL 5^S0^^ 3t# 
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S.f!tM^ 15 0 OmL<D7kt 5 0 0 gCD:zKi:cD^-^^{c:«9)o < 

•rscii:t:<toTO~5''Cfc:^ofeo Jlfc:^M-e 1 f^^^^bfe^fc:. pfy^ 
3i-^531bs 2 5 0 OmLCD^yKX-^f^Vtco m^m^. 1 0 OmLCD 

-^i^©:^;i/5i^-;vi^D^>r \'Xi&^^Lhi^mmx^tzo m^ntc^^o . o i 

HPLCUlxmm^^ (*^m^:^2 5 4 nm ; O . 1 %mm/ h V :y^^JVT ^ 
>bufferl^; THF/H20=7/3) bfcfcC^. 3fa*rti^%=8 0. 
5 2% CCu-P c (-SO2NH-R) nmmi^commii X^^tzo 




7 6 

^Slia nn=4, 3. 2(D/*1^^ 



(b) Jti^'fb^i^2©^fig 

4^11^1 0- 1 3 0 5 1 WO 0 0/0 8 1 0 1-^^ WO 00/0 

8 10 3■^^^3f3m©;&^fe<&fflV^T. ibit-fb'&ti 2 CD^fifc^HJIgbfc^. 
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(-SO2NH-R) nm^i^<Dnnat\^x^^') (Dmi±^^%(D(D^ mmco:^ 
rfi%. :^BMm^'(:Mmvt^y^T^i^T=^>m (ii) -mmM^^a, 0- 

(c) lt^'fb'^t)3®'&fig 
^^a]^©^tV^feH■::>□7^:^rrK:s ~ hD^>-lf > 1 0 OmLJn^> 18 0 

m^y^)i^^6- 0 ^>fhr>^-e7A4. 7g. ^ms 8 gv iTt^^ 

^T>^-e7A0. 6 8gs m^b^ (11)6. 9 3 g^^0^^ I^MgET!6l^^ 
^^ntz^W:'^^:^ ^^^3iT?53®Us 4 0 0 mLcD^ ^ y —Jl/X^WVtdo M 

v^T^ie>nfes<*^s^g'^b± n u ^Axmmvtc 100 omL© imj^mtk^^ 

:^X^m\^. 10 OmLCD IMJ^^tSSJt^i^Tfc^^-ri^ttbfeo ^f>tLfc@<4: 
:^700mLCD0. 1 MTR^'fb:^ h U ATk^^Sfc^^P^^-^feo mm^Mnv 
3&}&se> 8 O'C^T'JPSbs !^?ajS-r- l^P^li#bfco tK^?^^^^^:^ ^^^^ t) ^ 
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